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(54) Tactile feedback method and device 

(57) The Invention relates to a tactile feedback 
method and device! and more particularly a method and 
mechanism for providing a user with a physical touch 
eenaatlon when moving a cureor through a menu on a 
display, typically In a portable device euch as a mobile 
telephone. The Invention also relates such a portable 
device Incorporating atactlte feedback device. Thus, the 
Invention provides a method In a device for providing a 
tactile sensation In connection with a pointing device (3, 
4), the pointing device being used for fnputtlng sfgna/e 



to a control device guiding a cursor on a display, A tactile 
sensation is generated when the cureor Is moved to a 
denned position on the display The tactile sensation de- 
vice comprises an actuator (6) adapted to be controlled 
by the control device and connected to a link mechanism 
(7) capable of Impacting the pointing device (3, 4). The 
link mechanism may be adapted to hit the pointing de- 
vice resulting In a click feel and/or to hit the pointing de- 
vice repeatedly resulting In a vibration feel when defined 
events occur (n the display. 
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Description 

Field of the Invention 

{0001] The present Invention relates to a tactile feed* 
back method and device, and more particularly a meth- 
od and mechanism for providing a user with a physical 
touch eeneatlon when moving a cursor through a menu 
on a display, typically )n a portable device such as a mo- 
bile telephone. The Invention also relates to such a port* 
able device incorporating a tactile feedback device. 

State of the art 

[0002] US 6,271 ,834 discloses a graphic user inter- 
face pointing device for use In a keyboard for a computer 
system including a Joystick actuator, which Is attached 
between preselected keys of a keyboard unit The ac- 
tuator comprises a ferromagnetic slag that Js driven to 
make a tactile feedback that may be sensed by the user 
of the control Input device. 

[0003] In the known device the tactile feedback le con- 
nected with the movement of the joystick Itself , and not 
with events encountered on a display. Also problems 
would be encountered If this known device should be 
Incorporated In portable device with a limited space and 
in combination with a pointing mechanism having a ball 
and magnetic mils. 

[0004] The present invention solves among other 
things the above-mentioned problems by providing a 
tactile sensation method and device. The device Is 
adapted to be connected to a control device guiding a 
careor on a display such that the tactile sensation de- 
vice will respond to the control device when defined 
events occur on the display. Also the tactile sensation 
device Is adapted to impart click and/or vibration feels 
by Impacting a pointing device. 

Summary of the Invention 

[0005] According to a first aspect, the invention pro- 
vides a method of providing tactile feedback (n a porta- 
ble device comprising a display for showing Images In- 
cluding a movable cursor, and a pointing device, the 
pointing device being used for Inputting signals to a con- 
trol device guiding the cursor on the display (2). In the 
method, a tactile sensation le generated when the cur- 
sor is moved to a defined position on the display 
[0006] Preferably a click feel Is generated. 
[0007] Different click feels may be generated when 
the cursor fs moved to different defined positions on the 
display, Including single clicks, dual clicks, and clicks 
with different amplitudes. 

[0008] Also a vibration feel may be generated when 
the cursor Is moved over a defined area on the display. 
[0009] Different vibration feels may be generated 
when the cursor Is moved over different defined areas 
on the display Including slow and quick vibrations. 



[0010] Suitably, a dick sound Is generated simultane- 
ously with the click feel, and a buzzing sound Is gener- 
ated simultaneously with the vibration feel. 
[0011] According to a second aspect, the Invention 

* provides a device for providing a tactile sensation In con- 
nection with a pointing device, the pointing device being 
used for Inputting signals to a control device guiding a 
cursor on a display. The tactile sensation device com- 
prises an actuator adapted to be controlled by the con- 

" trol device and connected to a link mechanism capable 
of Impacting the pointing device, 
[0012] Preferably, the link mechanism Is spaced from 
the pointing device when not impacting It. 
[001 3] The link mechanism may be adapted to hit the 

1* pointing device resulting In a click feel and/or to htt the 
pointing device repeatedly resulting In a vibration feel. 
[0014] Preferably, the link mechanism is capable of 
hitting the pointing device In different ways, resulting In 
different dick feels including single clicks, dual cUcke, 

20 and dicks with different amplitudes. 

[Q015] Abo the link mechanism may be capable of 
creating a vibration in the pointing device In different 
ways, resulting in different vibration feels indudlng slow 
and quick vibrations. 

23 10016] In one embodiment the link mechanism com- 
prises a lever, one end of which is movable by the ac- 
tuator and the other end of which Is adapted to Impact 
the pointing device. 

[0017] The link mechanism may be provided with a 
ft substantially circular contact surface for contacting a 
ballot the pointing device. 

[0018] Preferably, the circular contact surface Is 
adapted to be located above magnetic rolls of the point- 
ing device, 

98 [0019] The link mechanism may be made of steel. 
[0020] Suitably, the actuator comprises a linear motor, 
a piezoelectric device or a solenoid. 
[0021] According to a third aspect, the Invention pro- 
vides a portable devtee comprising a display for showing 

40 images indudlng a movable cursor, and a pointing de- 
vice, the pointing devloe being used for Inputting signals 
to a control device guiding the cursor on the display. The 
portable device comprises a device for providing a tac- 
tile sensation In connection wfth the pointing device, 

** wherein the tactile sensation device comprises an actu- 
ator adapted to be controlled by the control device and 
connected to a Knkmechanism capable of impacting the 
pointing device. 

[0022] Preferably, the link mechanism Is spaced from 
80 the pointing device when not impacting It. 

[9023] The link mechanism may be adapted to hit the 

pointing device resulting In a click feel 

[0024] Preferably, the (Ink mechanism is capable of 

hitting the pointing device In different ways, resulting In 
89 different dick feels Including single clicks, dual clicks, 

and clicks with different amplitudes. 

(0025] The portable device may further comprise a 

sound generator adapted to generate a click sound el- 
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muttaneous With the click fee). 
[0026] Preferably, the control device is adapted to 
command a click feel, and possibly a click sound, when 
the cursor to moved to a defined position on the display. 
[0027] The link mechanism may be adapted to hit the 
pointing device repeatedly resulting in a vibration feel. 
[0028] Aleo the link mechanism may be capable of 
creating a vibration fn the pointing device In different 
ways, resulting In different vibration feels including slow 
and quick vibrations. 

[0020] The sound generator may further be adapted 
to generate a buzzing sound simultaneous with the vi- 
bration feel 

[0030] Preferably, the control device Is adapted to 
command a vibration feel and possibly a buzzing 
sound, when the cursor Is moved over a defined area 
on the display. 

[0031] In one embodiment the link mechanism com- 
prises a lever, one end of which Is movable by the ac- 
tuator and the other end of which Is adapted to Impact 
the pointing device. 

[0032] The link mechanism may be provided with a 
substantially circular contact surface for contacting a 
ball of the pointing device. 

[0033] Preferably, the circular contact surface Is 
adapted to be located above magnetic rolls of the point- 
ing device. 

[0034] The link mechanism may be made of steel. 
[0035] Suitably, the ectuatorcomprteee a linear motor, 
a piezoelectric device or a solenoid. 
[0036] The portable device may be a mobile radio ter- 
minal, e.g. a mobile telephone, a pager, a communica- 
tor, an electric organiser or a emanphone. 

Brief description of the drawings 

[0037] The Invention wilt be described In detail below 
with reference to the accompanying drawings, In which; 

fig. 1 1s general view of a mobile telephone incorpo- 
rating an embodiment of the Invention, 
fig. 2 is a side view, partially In cross section, of a 
tactile sensation device In connection wtth a track 
ball, and 

fig. 3 is a top view of an embodiment of the (ink 
mechanism according to the Invention. 

Detailed description of preferred embodiments 

[0038] As mentioned In the Introduction, the Invention 
rotates to a tactile sensation method and device In con- 
nection with a pointing device, especially fn portable 
equipment such as mobile telephones. 
[0030] A typical mobile telephone Is shown in fig. 1 , 
The mobile telephone 1 1s provided with a display 2 and 
pointing device 3 comprising a ball member, a so-called 
track ball 0 , used for navigating back and forth In menus 
shown on the display 2. The ball Is turned by one finger. 



The pointing device supplies electric signals to a oontrol 
device In the mobile telephone controlling events on the 
display, particularly movement of a cursor up and down, 
and left and right 

* [0040] A problem with this type of Input device like the 
track ball Is the lack of tactile feedback for the user. The 
user gets no feedback to this finger from what his eyes 
can see when moving the cursor, This can make It diffi- 
cult for the user to position the cursor while scrolling In 

w the menu. 

[0041] The Idea according to one embodiment of the 
Invention Is to use an electrical driven actuator to create 
a mechanical Impulse or vibration on the ball. This will 
give the finger of the user a feeling of a tactile feedback. 

f* The Imputes should give the user a feellrtg of a click as 
the cursor Is positioned on the screen. 
E0042] Fig. 2 shows a tactile sensation device In ac- 
cordance with one embodiment of the Invention In con- 
nection with a track ball mechanism. The ball 4 la lying 

so on four rolls 5 made of a magnetic material. The rotta 5 
are arranged at right angles to each other. Onty three of 
the rolls 6 are visible in figure 2. As the ball 4 Is moved 
the rolls 5 will also be turned. The movement of the rolls 

5 Is in turn sensed by a number of Hall element sensors, 
*5 each placed in the vicinity of each roll e.g. on a circuit 

board located underneath the ball 4 (not shown), The 
Hall element sensors will give electric signals as output 
For clarity not all the details of the suspension of the ball 
4 are shown here, but may be of a conventional design. 

ft Also, other motion sensing means are possible. 
(0043] The tactile sensation device comprises an ac- 
tuator 6 and a frame 7 shown In cross section. As Is 
shown In figs. 2 and 3, the frame 7 is at one end con- 
nected to the actuator 6. The other end Is designed for 

35 contacting the ball 4. The frame works as a lever with a 
support point 9 between the actuator end and the ball 
end. The frame 7 Is acting as a link mechanism trans- 
ferring movement of the actuator 6 at one end to a re- 
ciprocating movement at the other end of the frame. As 

*o the actuator moves downward the frame 7 will move up- 
ward impacting the ball 4, thus producing an Impulse 
wave travelling through the ball. Preferably, the frame Is 
only In physical contact with the ball 4 when the actuator 

6 Is working, so that no frtctlonal drag la experienced by 
** the userwhen moving the ball. Preferably, the frame has 

a circular contact surface 8 for striking the ball 4. The 
magnetic rolls 6 are accommodated Inside the frame 7. 
[0044] The frame should be made of a material having 
a larger weight, suoh as steel, In order to Impact the ball 

50 forcibly and transforming the Impulse from the link 
mechanism to the bail and through the ball to the user's 
finger. Even If the frame Is made of steel It will not Inter- 
fere with the function of the magnetic rolls 5, since the 
amplitude of the motion of the frame la very small and 

m has a very short duration. 

[0046] Different types of actuators are possible. The 
actuator suitably Includes a linear motor capable of pro- 
viding a force moving a member back and forth. One 
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type constats of a piezoelectric material. Thle gives a 
length change when an electrical field Is applied over Its 
poles. This can be used to achieve a force or a move- 
ment. The actuator can consist of one or several stacked 
plates of piezoelectric ceramic, Different types for this 
are possible, like me piston type or the blmorph type. 
[0046] Another type of linear motor Includes an elec- 
tromagnetic solenoid, 

[0047] The actuator 8 Is electrically driven from an 
amplifier (not shown), controlled by the control means 
Included In (he mobile telephone. Since the feedback Is 
electrically controlled, several different typee of feed- 
back are possible, for example, one or several clicks, e. 
g. single clicks, dual clicks, with different amplitudes as 
the cursor Is moved Into various positions In a menu. 
Suitably, a single click is commanded by the control de- 
vice when the cursor Is moved In position over an Icon. 
By commanding the actuator 6 to move repeatedly up 
and down It Is also possible to create a vibration feel In 
the ball. The vibration may bo slow or quick depending 
on the situation. This may be exploited e.g, In games 
when the cursor Is moved over a "forbidden" area. 
[0048] It Is possible to combine the click and vibration 
feel with sounds. In thle case the conventional speaker 
system of the mobile telephone Is controlled by the con- 
trol device to generate click sounds In connection with 
the click feel and e.g. a buzzing sound in combination 
with the vibration feel. 

[0048] The Invention provides several advantages 
over the prior art. The user will get a tactile feedback, I, 
e. a physical movement, In his finger when moving the 
cursor on the display. This will make It much easier to 
move the cursor on the display, like scrolling In a menu, 
when the user can feel the dick In his finger for each 
new step. The possibility of using several different types 
of feedback, like vibrations, Is extra useful tor games. 
The device la almost contact-free, which will give a min- 
imum of mechanical wear and resistance. 
[0050] Although one embodiment of the invention Is 
described In detail, It should be appreciated by a person 
skilled In the art that many variations are possible. E.g. 
the specific design of the link meohanlsm may be varied 
without departing from the scope of the Invention as de- 
fined In the claims. The Invention may be applied In all 
kinds of devices having a menu with a pointing device 
and Is especially useful In portable devices, like portable 
radio communication equipment, such as mobile radio 
terminals, mobile telephones, pagers, communicators, 
electronic organisers and smanphones. 



Claim* 

1 . A method of providing tactile feedback In a portable 
device (1) comprising a display (2) for showing im- 
ages Including a movable cursor, and a pointing de- 
vice (s, 4), the pointing device being used for Input- 
ting signals to a control device guiding the cursor 



on the display (2), characterised In that a tactile 
sensation is generated when the cursor Is moved 
to a defined position on the display (2). 

5 2. A method according to claim 1 , characterised In 
that a click feel la generated. 

3. A method according to claim 2, characterised in 
that different click feels are generated when the 

to cursor Is moved to different defined positions on the 
display (2). 

4. A method according to claim 3, characterised In 
that said different click feels Include single clicks, 

19 dual clicks, and clicks with different amplitudes. 

5. A method according to any one of claims 1 to 4, 
characterised In that a vibration feel Is generated 
when the cursor Is moved over a defined area on 

ft the display (2). 

6. A method according to claim 5, characterised In 
that different vibration feels are generated when the 
cursor Is moved over different defined areas on the 

2B display (2). 

7. A method according to claim 6, characterised In 
that said different vibration feels include slow and 
quick vibrations. 

8. A method according to any one of claims 1 to 7, 
characterised In that a click sound Is generated 
simultaneously with the click feel. 

35 9. A method according to claim 8, characterised In 
that a buzzing sound Is generated simultaneously 
with the vibration feel. 

1 0. A device for providing a tactile sensation In connec- 
to tlon with a pointing device (3, 4), the pointing device 

being used for Inputting signals to a control device 
guiding a cursor on a display (2), characterised In 
that the tactile sensation device comprises an ac- 
tuator (6) adapted to be controlled by the control de- 
4* vice and connected to a link mechanism (7) capable 
of Impacting the pointing device (3, 4). 

11. A tactile sensation device according to claim 10, 
characterised In that the link mechanism (7) b 

so spaced from Ihe pointing device (3, 4) Whtn not Im- 
pacting It. 

12. A tactile sensation device according to claim 1 0 or 
1 1 , ehareoterleed In that the link mechanism (7) is 

» adapted to hit the pointing device (3* 4) resulting In 
a click feel. 

13. A tactile sensation device according to claim 12, 



40 



45 
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character!*** In that the link mechanism (7) l8 ca- 
pable of hitting the pointing device (3, 4) In different 
ways, resulting In different click feels Including sin* 
gle clicks, dual clicks, and clicks with different am- 
plitudes. 

14. AtacBleaeneattondevJceaccordlngtodalmlO, 11, 
12 or 1 3, characterised In that the link mechanism 

(7) Is adapted to hit the pointing device (3, 4) re- 
peatedly resulting in a vibration feel, 

18. A tactile sensation device according to claim 14, 
characterised In that the link mechanism (7) Is ca- 
pable of creating a vibration In the pointing device 
(3, 4) In different ways, resulting In different vibra- 
tion feels including slow and quick vibrations. 

18. A tactile sensation device according to any one of 
claims 10 to 1 5, characterised (n that the «nk 
mechanism (7) comprises a lever, one end of which 
Is movable by the actuator (8) and the other end of 
which la adapted to Impact the pointing device (3, 
4). 

17. A tactile sensation device according to any one of 
claims to to 18, characterised In that the (Ink 
mechanism (7) Is provided with a substantially cir- 
cular contact surface (8) for contacting a ball (4) of 
the pointing device (3). 

18. A tactile sensation device according to claim 17, 
characterised Jn that the circular contact surface 

(8) le adapted to be located above magnetic rolls 

(5) of the pointing device (3). 

19. A tactile sensation device according to any one of 
claims 10 to 18, characterised In that the link 
mechanism (7) Is made of steel, 

20. A tactile sensation device according to any one of 
claims 1 0 to 19, characterised In that the actuator 

(6) comprises a linear motor, a piezoelectric device 
or a solenoid. 

21. A portable device (1) comprising a display (2) for 
showing Images Including a movable cursor, and a 
pointing device (3, 4), the pointing device being 
used for Inputtlrvg stgnats to a control devfceguWIng 
the cursor on the display (2), characterised by a 
device for providing a tactile sensation In connec- 
tion with the pointing device (3, 4), wherein the tac- 
tile sensation device cornprleee an actuator (6) 
adapted to be controlled by the control device and 
connected to a link mechanism (7) capable of Im- 
pacting the pointing device (3, 4). 

22. A portable device according to claim 21 , character* 
lead In that the link mechanism (7) Is spaced from 



the pointing device (3, 4) when not impacting It. 

23. A portable device according to claim 21 or 22, char* 
actorleed In that the link mechanism (7) Is adapted 

* to hit the pointing device (3, 4) resulting In a dick 
feel, 

24. Aportabledeviceaccofdlngtoclalm23 f chafw^ 
lead In that the link mechanism (7) la capable of 

10 hitting the pointing device (3, 4) In different ways, 
resulting in different click feels Including single 
clicks, dual dicks, and dicta with different amp«- 



" 25. A portable device according to claim 23 or 24, char- 
acterlsed In that the portable device (1) further 
comprises a sound generator adapted to generate 
a click sound simultaneous with the dick feel, 

*° 26. A portable device according to any one of claims 23 
to 25, characterised In that the control device is 
adapted to command a click feel, and possibly a 
click sound, when the cureor la moved to a defined 
position on the display (2). 

2$ 

27. A portable device according to any one of claims 21 
to 28, characterised In that the link mechanism (7) 
Is adapted to hit the pointing device (3, 4) repeatedly 
resulting In a vibration feel. 

so 

28. A portable device according to claim 27, character- 
ised In that that the link mechanism (7) le capable 
of creating a vibration In the pointing device (3, 4) 
In different ways, resulting in different vibration feels 

ss including slow and quick vibrations. 

29. A portable device according to claim 25 and 27 or 
28, characterised In that the found generator fur- 
ther Is adapted to generate a buzzing sound slmul- 

40 taneous with the vibration feel. 

30. A portable devloe according to claim 27, 28, 29 or 
30, characterised In theft the coma device )s 
adapted to command a vibration feel, and possibly 
a buzzing sound, when the cursor is moved over a 
defined area on the display (2). 

31. A portable device accerdinglo any one of dalms 21 
to 30, characterised In that the Jink mechanism (7) 

90 comprises a lever, one end of which Is movable by 
the actuator (6) and the other end (8) of which Is 
adapted to Impact the pointing device (3, 4). 

32. A portable device according to any one of dalms 21 
« to 31 , characterised In that the link mechanism (7) 

Is provided with a substantially clTCUlar contact sur- 
face (8) for contacting a ball (4) of the pointing de- 
vice (3). 
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33. A portable device according to claim 32, character- 
ised In that the circular contact surface (8) la adapt- 
ed to be located above magnetic rolls (6) of the 
pointing device (3). 

5 

34. A portable devloe according to any one of claims 21 
to 33, charactorleed In that the link mechanism (7) 
is made of steel. 

35. A portable device according to any one of claims 21 10 
to 34, characterised In that the actuator (6) com- 
prises a linear motor, a piezoelectric device or a so- 
lenoid. 

3S. A portable device according to any one of olalms 21 i* 
to 35, characterised In that the portable device (1 ) 
Is a mobile radio terminal, e,g> a mobile telephone, 
a pager, a communicator, an electric organiser or a 
smartphone. 

20 
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